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Antibody

Proteins (Natural resources)

«—— Solid materials

Wb sson 2

RURTFR 4K
S/EEE 913601
4>F& 150,000 Da

REE #910nm
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RERAMKEECEEBREMTESN TS,

Animal-based production Cell-based production

We are here!

Polyclonal antibody Monoclonal antibody
from hybridoma

(Ascites method)

Monoclonal antibody

from CHO, HEK293 from Yeast ?

Monoclonal antibody

/

REREICHE TS kOKER (BEL)

Antibody \

*ﬁﬂ%x A% & o
(Pog;ous membrane) ‘@%%{%t’;
HR

150,000 Da

sAX I Z74E=R
(Porous particle)

RERL—
(Flat plate)

(Non-porous particle)
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RIFREICHE T DHUADHAER (FRE)

Enzyme
(Coupling, 2 -5 nm) AuNPs

(Adsorption, 10 - 100 nm)

Antibody
150kDa
(10nm)

Fluorophore
(Coupling, < 1nm)

Color latex
(Adsorption or Coupling,
100 - 200 nm)
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Conventional immunological tests

Ideal Real ,ﬁm@g |
_9 —Q’& . Inactivation
£ = iy k%’
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Py e 4%
3 = Ve
. g A
%ﬁ)& | ; %‘% [ d
@ Ab / Solid 2 -a‘m e \* Nga-o %ed§ ﬁe Desorption

HANHARLTNDIE

Next generation of immunological test

+ Animal-free system

+ High quality control

+ High Ag-binding specificity

+ High Ag-binding affinity

- Sufficient Ag-binding capacity

+ High signal intensity

+ Economical production

+ Application to a variety of assay formats
(ELISA, LFIA, (LTIA), CLEIA etc.)

y m « 7
////////////// 7777
G / 15047

We need innovation!
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BEfHA->TA ?

VHH scFv Fab

scFv-Fc Fullbody

M.W.
(kDa) 15
Gene 1 1 2 1 2
Polypeptide 1 1 2 2 4
Animal Camel Any Any Any Any
Host cell Any Any Insect cell Mammalian cell Mammalian cell

Mammalian cell

B $HH1{K (Single—chain variable fragment (scFv))

Fusion protein that VH and VL genes were genetically connected.

Gene expression

!

Translation

}

Folding

}

anslational

Tfication

Assembly
|
Single-chain Fv (scFv)
(30 kDa) Product
Host cell: Any
(Ex. E.coli)

BEFRAEZBENORRICEL > T MEIHEY TN RAARE L |

BEHERADOBEEZERTD

Complementarity-determining regions (CDRs)

S £

Frameworks (FRs) Flexible linker



tada_sa
テキスト ボックス


tada_sa
テキスト ボックス


tada_sa
テキスト ボックス


tada_sa
テキスト ボックス



CNFETITGWRE TEBEHRWKESRE TS

CDRs A-‘

» HEA EHICDREGTF DS

FRs
» RENDKEAEECHELFR
BEDER/LRELL
Linker

Systematic scFv development for immunodiagnostic agent

CDRs ﬁS‘

scFv gene (~800 bp)

CDRs FRs

FRs

VH Linker VL
Linker

EQP-TRIZM?

Bacteria Yeast Fungi Plant cell Insectcell Mammalian cell

Growth

Productivity
Complexity

Cost Low

KEEEZHE->THENKREXRELEET D
“// PID controller formula \\\

1 de. PC
X= KE+_[&€dt+Td=)
Ti dt
X:Glucose feed rate +PID '-- DO value [====—= ==
£:DOSV-DOPV
K : Proportional gain [\

7/: Integration time

\_ 7,:Derivative time A

Pump control

N e e 1
) / *
£=DOSV-DOPV
e
1
1
1
1

Main medium

Yeast Extract (red) 20g/L
NH,CI 1g/L
D-glucose 20g/L
MgS0,*7H,0 1g/L
MnCl, - 4H,0 0.006g/L
FeSO,~7H,0 0.01g/L

NH, | H,PO,

Na,HPO,+ 12H,0 9g/L,

N PONIIHG for = v W o

D-W upto 1L @ = HEEN
q s HEEN

Feeding medium

Balance | Balance
vastEsmet ret) 144 F€€d medium Pump

D-glucose 423g/L
MgS0,*7H,0 13g/L

Jar-fermenter
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100

=
S |
[=]

DO set value=40%

a0 | s

o

i DO-stat B Cell density
160 I e 2 @ soluble scFv

A insoluble scFv

soluble scFv5.5g/L

#

1g 100075 [ O fififiE

Insoluble

scFv conc.(g/L)

N W A 1N

80 100 21

BEERAET Tl HILLOVRREEEH 5T S

Target-binding domain
(scFv)

Design of bio-recognition molecules

Adhesion region
(Materials-binding peptide)

MERMERTFR

Polystyrene (PS19-6)

Caa gl
Polymethylmethacrylate (PM-OMP25)
Po 0'e%%%0%- 0 !
Polycarbonate (PC-OMP6)

Silicon nitride (ELN-TP14)
©©e00%%

Polydimethylsiloxane (ELN-V8-1)

Nitrocellulose (LF, ConA) ” %

What is the next?

Adhesion region
(Materials-binding peptides)
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B (=87)
- Dense
- Standing
- Active

RE
- Sparse
- Laying down
- Inactivated

e DEHE
- Denser!
« Uniform!
- Super active!

MBBRUERTFrRSEERAZRAVV-ERERERE

PS plate

40

g
o

Absorbance at 450 nm (ref. 650 nm), -
N
o

=4
o

@ scFv-PS-tag/ phi-PS plate
@ Whole Ab / Maxisorp

0.01

MEBEOSKE KR MezRIFFICER !

1 1 10 100
TSH concentration, ng/ml

1000

Absorbance at 450 nm (ref. 650 nm) -

40

3.0

20

0.0

PMMA plate

@® scFv-PMMA-tag/ PMMA plate
@ scFv-D5/PMMA plate

0.01 0.1 1 10

Antigen, ng/ml

100

1000

BC=LAB

BIOCHEMICAL ENGINEERING
Kumada Gr.

SEORE

Challenges for “A pie in the sky.”..
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UJ'[], MEDZH

'scFv-Fc

'scFv-NBP

~DHPE | RIERDBREREZRET D !

'scFv-

r'scFv-X::Y

'scFv :: Z

iphone SE Yogibo Prius 4o\ 48|\
EQRABE)  (REED) (AAFE) o B ARICHIL- 8

15 25

EIPH>TEIDM?

Bacteria Yeast Plant cell

Insect cell

Mammalian cell

Growth

Productivity
Complexity

Cost

N Doy w

Low

Transient expression system for fusion protein production

Host: ExpiCHO
Vector: pcDNA3.1 (+)
Culture: 37°C for 10 days

SS scFv

Linker

pcDNA™3.1 (+)
5428 bp

o
Q‘?
invitrogen 160 Mg/L 56 mg/L

) e ; N o e

Antibod Antibody FR-switch AT g%@ ¥ VSR B

oy e |I_1|; ody B A scFv-);i/ DU 00070%
Iorary B (Format; LFIA, ELISA, CLEIA etc;)/

FG/AP/LF "4

~ = = Flask culture
(S o:o
&_’& 4 —> U ...—>U (25ml scale)

DAY~ CELL PREPARATION DAY 0: DNA DILLTION

DAY 0: COMPLEXATION REACTION DAY 0: CELL TRANSFECTION

DAY
FEED #1 (1

'scFv-Fc
iy
g;zf

'scFv-LF

= B
ey

mouse IgG
= (Hybridoma)

29 mg/L 10 - 20 mg/L

l“}
L {3

Conventional
Animal-produced antibody

Our proposed
Next-generation antibody 'scFv

o 4
. S H
L :

O

Non ethical issue

Ultimate sensitivity

©e®®

Our original platform for immunological assay development

Antigen ( i“SDR-graﬂ
(‘Qr@%

AB-Screening & Characterization

Y
g

Engineering & Manufacturing

PARAMETERS
¥ o
—_—
N
Antigen-
Specific

Z

5

TEE somvlF \ R
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EfRe MRy T —o% B EH

iu‘ \ j!' J Agilent DAKO (Immunoassay)
st Y BOKU (Bioseparation)

\ ‘.‘ U 27V w7 A% (Bioseparation)
e . o)
RZZARZ (Peptide engmeermg) @

kLT —IRKS

(Bioseparation)
FERFRKFT 2T
(Antibody engineering)

k' KITBCE-Lab

[ & E A% (Bioseparation)
& NI, 'f l’iﬂﬁ% (Immunoassay)

htﬂ I‘k-;— F—F I VBREAF (Fermentation Engineering)

(Antibody engineering) @

SRS VNER - F T /oD ORE-ER
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Amazing results!! (B DB NERRER)

LonlikL T Feeled! Logt s Rosult Type  Logt et

Conference presentations (¥2H#F—%) v || EE=sL M
Lablog2
s s Logt s v o cntersne
—— = HEaL v | mEaL -
Dissertation presentations (S H&H%EF—%)
Lablogd ——
AREHT Cog2:PRSTSyle  Log2: Award
HELL v M
Peer-reviewed papers (& °
Lablog4 2 T
s Loga:Dagie  Lagd :Pub Syle
EELL v HEBL v
Lablogs.

Kumada's log

Total 539 posts (Logl: 234 posts, Log2: 109 posts, Log3: 82 posts, Log4: 66 posts, Logh: 48 posts)
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A pie in the sky



tada_sa
テキスト ボックス


tada_sa
テキスト ボックス


tada_sa
テキスト ボックス





